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O Examples of Kanata observations

O New modeling technique
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RB: cosmology variable v' Natural
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merger? v' Others: core- v' Recurrent accretion disks variations in v Micr@q/ua-s}xs:
= collapse of explosion all wavelength X-ra
v Po,/m:t massive stars v' Exponential from radio to transients with
emission v' Power-law decay gamma-rays jets

(gamma-ray) v' Hypernovae -- decay

- GRB v' Wide range of
Afterglow (all connection v' Progenitor of variation time-
. avelength: Type Ia SN ? scale from a
- Power-law few minutes to
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Different mechanisms for different groups - different research field




- “Generalist” telescope for transients
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Quick response & Flexible operation

Unique instruments




O F/12.2 f=18,300
O FOV: 15 arcmin

O Instruments
O HOWPol
O Optical imaging, spectroscopy, & polarimetry
O HONIR
O Simultaneous optical and NIR
O Under development :
O High speed camera and spectrograph
O Optical imaging & spectroscopy

O Time-resolution > 0.03 sec



Polarization of
GRB afterglows

« GRB 091208B

— Uehara+12, AplL, 752, L6

 High polarization degree (~10%)
in the early afterglow

« The mechanism for the
amplification of B in shocks.

— Plasma (Weibel) instability, predicting
a low polarization

— But, the observed PD was high, =
10%

— MHD (Richtmyer-Meshkov) instability:

triggered by the shock passin?
through non-uniform interstellar
matter

O Unique instrument
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Figure 2. Optical and X-ray light curves of GRB 091208B. Our optical and
Swift/XRT data are indicated by the filled squares and crosses. respectively.
Open squares are the optical data reported in GCN. The solid lines are the
best-fitted power-law models for the optical light curve (with the decay index
of ag = —0.75 = 0.02). The thick horizontal bar at the left bottom part shows
the period of our polarimetry. The derived polarization degree is also indicated.
(A color version of this figure is available in the online journal.)
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Figure 3. QU diagram of the GRB afterglow and nearby stars. For the bright
comparison star C3, we demonstrate the frame-to-frame variation of Q and U.
which suggests that the residual systematic is negligible (<1%). For other stars
we show time-averaged polarization at 1 = 149=706 s.




Super-Chandrasekhar supernova )

WD
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O SN 2009dc (Type Ia)

O Yamanaka et al. (2009)
O Mv = -19.90 > most luminous class - Ni mass 1.2 +/- 0.3 M_sun

O The progenitor WD probably had super-Chandrasekhar mass

O Quick start of follow-up observations



Dwarf nova accretion disk (\d
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Color: emission line intensity
Contour: disk height

Accretion disk physics in outburst

» Line forming region : Doppler
tomography using time-series
spectra

» Disk height : Reconstruction using
time-series photometric data
(Uemura+13)

y (in orbital separation)

Compression -2 high pressure - line
formation? > expansion

Data

» Simultaneous time-series
photometry & spectroscopy
covering a few orbital periods (> a

O Flexible operation half night).

x (in orbital separation)



2008 2009
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

= ]
| < ~10F W ]
azar .7‘1%1 [ Gamma-ray u ++ E :
- . 2 sf o, TR ;
polarization s SR |
/] 38f., s i e 5.5 PP -"’*""‘"‘ﬁe"a".""i
é a0f * + . | ;

c 25F + ++ ++ + *ﬁ ++ t H { + H-

g Fmat oot ustual 4 N |

Abdo+10, Nature, 463, 919 g 200 AT e al H
AN, A '%@s
L . . & ank o P ]
Position angle rotation in 3C 279 4l b adaak f @
i;g st +,'M?‘ ' ‘:W” Y .Eidg " o :

= O :{::::{.: —— e —t ‘ i + ;

Polarization rotated with the g s Optlcal ALY
decay from a gamma-ray flare 3 2f (R.V.B,U,Webands) it oe 5T : ;

g af i, D e, ey E

W 0 f——+4 :':z" et ——————+ N + -"?ﬁ: —t— :Eg*?' .m

;\3 40:_e T Ll T T : ! -;

c 30F ¥  as E

£ b ‘}1 . A ; ;

5 10} La o attet ]

;g: 13- 1 } ‘?.':.*i + :*I .. ;

" 9°--Polanzat4on__- PR~ T s o :

< OF ! ; -1

L r ; ; 1

E 4 Angle R R VU

’; 20-9 " T 1 T ....' i ‘l* t‘. T T —t —

g 15;’ (Ks, K, H, J bands) ce v ecs 3% E

% 10:‘ o™ o '_\.... o E

- 5- """0 '~ L) _

O:'l:. b} —— ! } 4 b

20-‘ s ¢ 3 _:

= E whe Mle shae 1w ,Hu..)*, E

: S 5L "ﬂl o e i 3

O Multi-wavelength § 0L 4T "4, ety "’ "" I ac s P
collaboration - (5)‘ (5,15, 37, 230 GHz) £ B2 4 - il "

PR S VSIS A S S NN S DS SR W MV SO T S [ L S (I
650 700 750 800 850 900 950 1,000



O Survey @
O Plenty of observation time

* ) O Data analysis, Modeling technique



Compressed
Sensing (CS)

O m<n: ill-posed problem

O L1 norm minimization
(reconstruction of a sparse x) nonzero

entries

4096 Pixels 4096 Pixels 65536 Pixels
Original 800 Measurements 1600 Measurements 6600 Measurements
(20%) (40%) (10%) Kevin Kelly




Period analysis with CS

time domain Frequency domain True signals  False signals

Light curve

(unevenly sampled) Window function tandard power spectrum
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CS estimation

O Sparse in the frequent domain P e

Frequency (¢/d)



Radio interferometer (VLBI)

oyl irage Len-convolved nflial image
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O Observation = 2D Fourier
transform of radio maps

r B r

O Resolving a black hole
shadow (Honma, et al.
2012)

O Sparse in spatial domain




Disk + hot spot

Orbital phase
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Reconstruction of the emission line map from line-profile variations
Instead of the standard MEM, we use the Total Variation Minimization

(TVM; sparse in the gradient domain)



O Unique instrument
O Quick follow-up observation

O Flexible operation

O Importance of advanced technique for modeling.




